(i9) nftsnmrnGfemm 

(43) ®Pg'i>MB 
2003 ^10 ^9 B (09.10.2003) 




PCT 



(10) mWZ'Affl&^lr 

WO 03/082932 Al 



(51) U8$t#i*tf2I 7 : 

(2D gtsus*-^: 

(22) HlgtiiggB: 

(25) BteumasB: 

(26) mi®'£ffl<Dmm: 



COS F 4/54, 36/04 
PCT/JP03/040I3 
2003 *£3 8 2S 0 (28.03.2003) 



(30) fi»c«-T — 

1$Ei 2002-94681 2002 ^3 S 29 B (29.03.2002) JP 

(7i) ««A <±ro>«gBicoL^r;: mit¥ 

WSZPft (RIKEN) [JP/JP): t 351-019S iSf^ll: fO^rfi £ 
;R2f 1§ Saitaina (JP). 

(72) 

(75) ^ICOUTO)^: ^eaBs^m 

<KAITA,Shojiro) [JP/JP]: T351-OI98 i§3E^ fQ3fcm 
fc}R 2W^^ mit^W&ffift Saiiama (JP). f 



(HOUZhaomin)[CN/JP]: T35l-OI9S«i» fO&rfi f£ 
;R2|lf 3Ht3*WSS»W Saiiama (JP). SH IJI 
(WAKATSUKJ.Yasuo) [JP/JP]: T35I-0198 WSESR *Oft 
h5 fc : <R 211^ mit^mZZPftto Saiiama ( JP). 

(74) ft*IA: JIIQ 14, 9f(KAWAGUCHI.Yoshiyuki el 
al.). T 103-0004 3KB*«3TB4#10 
^3D-V7 tf JU6Pa Tokyo (JP). 

(81) rt^H /^l*U: US. 

(84) ttSlfKKi: 3 — □■y/<»ft(AT, BE, BG, CM. CY. 
CZ, DE. Dk, EE, ES. Fl. FR ; GB. GR, HU, IE ; IT, LU. MC. 
NL. PT. RO. SE, SL SR. TR). 



(54) Title: CATALYST COMPOSITION 

<! 

(54, &B^(7):&f*: fllttlllJfttt 

(57) Abstract: A catalyst composition for the polymerization of conjugated dienes which comprises ( A , a metallocene-type complex 
^sl represented by the general formula (I): <GR , R : R , R 4 R 5 ),MX b L t (wherein M is a rare earth metal: C 5 R ! R 2 R 3 R 4 R 5 »s substituted 
OO cyclopeniadienyl; R 1 to R- are each independently hydrocarbyl (with the proviso that the cases wherein all of R 1 , R = , R*\ R J , and 
O R 5 are methyl are excepted); X is hydrogen , halogeno, an alkoxide group, a thiol ate group, amide, or a hydrocarbon group having 
ff) 1 to 20 carbon atoms; L is a Lewis base; a is an integer of 1, 2, or 3; b is an integer of 0, I, or 2; and c is an integer of 0, I, or 
CO 2) and (B) an ionic compound composed of a non-coordinating anion and a cation and/or aluminoxane. The invention provides 

O polymerization catalysts capable of producing polymers which are enhanced in the cis 1,4-structure content of microstruciurc and 
^ have narrow molecular weight distributions. 
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(57) mfH: 

ft : (a) -iS^d) : (CsR'R^^^R 5 ) B MXb - L c (5£4> , M{4% ± 

L ; C 5 R»R 2 R 3 R 4 R 5 tt«* V ^ o ^ > ^ 

b ; R 1 — R 6 14 * H ^ H 1^ — *> * VN * * * & ^ *■ * S * * U ( fc fc * U s 
Ri=R2=R3=R«=R6=^ f /UlWi^^iO ; XfiTK^Jl^. /NDy>- 

DR* % 7^3*'>KI, 7; Kg. Xtemmmi frb 20 

<Z>j&<fcjk*X&^L:Lf4/»'-<;*ittS14te£ k &*:**L; a 14 1 , 2 , X 

l4 3£OSt^^t ;b|j:0, 1. X »4 2 tf> 8 ft * 7jk 1- ; c 14 0 , 1X14 2 

(DmmicTjk'f) T**$n5^^ u^ymtgfc, Rt>*(B)^ia&i4r-^> 
t* **9iia<»t 4 ? 9 n «3tK *3»4 5 i,4-m 
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m m m ^ m 
& m if 

w i* & R tt fflE *a j* & k m-f 5 t <d x* h z> . * fc. 
1,4 < ^**«a* s W« • M* * fc. «x. 

-f y/uyfwl^ttlt LTI*Wi:i£<fflv^iiT^5 (End. Ing. 
Chem., 48, 784. 1956; # ^ Bg 378198 Sr4*##JH). 

& a* W $e • &n £ ft . iih&&m&&m.&<DWKfrfe^^ft*>tiz> ± o ^ 

^ofc (Makromol. Chem. Suppl, 4, 61, 1981; J. Polym.Sci., Polym. 
Chem. Ed., 18, 3345, 1980; & H # ffi SI 2,848,964 -*§•; Sci. Sinica., 2/3, 
734, 1980; Rubber Chem. Technol., 58, 117, 1985 ft if # 88) . 

o tt fflE 3^ © 4» "C , ^tv>^AfUl5tSiT/K = ?-Mt: 

t i- s ss^v'* i,4 ^-^^^r^t^nfcS^^tt^w-r^ r. 

ft* -fti?*- l/&<Dm&Mi1&t {sX-tX-iZJLMit£*ir\,^2> 
(Macromolecules, 15, 230, 1982; Makromol. Chem., 94, 119, 
1981 £#«0 o 

03082932A1 I > 
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tn^J; |:/iotffc, - <d mm £ Mfr-f Z> ft ft <o W Ti tt <D - o 

tt«afi!c*Srffl^«Ci:liJ; 9, $ ^ o # if is »* -5 •> * 
t-SCl^SrJLttSLf;: (4$ HI 2000-313710 # £ # SB ) „ 

-r 5 ^ & to m # a * n t v^s . 

fix***), 4Lftiztti,xmi±<Dt£\,^mmf&zm\,^x . _bis^«t?^# 

IS CO g| 

5 * p «3ifc:*5tt 5 * i,4-«f it o ^ *r ft # iii < . a>o 

v^vmmxmzmm-t z> ^ t \t*>z> 0 *%w<d $ tbizm<D%%mi*. ± 

3NSDOCID: <WO 03O82932A 
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fri£tc®>mm.f&vozm*<^z> z. t k <t o r , *«v > ^^ssrsa^<t 

5; ^ a ^if{c jotf 5 1,4-^ it co ^ f l^i ft Titi < , L ti # -T- ft 

# fli jjs $fc v * * « *7 ^ ^ fi-£ # £: SI *l T? t 5 ^ t » &t>'JLfetf>S£-fflft« 
*lJ#4fc>£ffl^T, v'^D^^r-^>^ffiTT?^^a«it^*3ft4->^- 1.4- 

£ $4 i£ "C t -5 i Srlltti Lfc 0 * $g tt r ft b © *o E £r fi Lt^PlcJ 

■f # *> *> * $g W fi s S^v ; iy©I'g-^fcfe©ft!lia^tlt-ifoot, 
TSEWjsfcfl- : (A) -JttsCCl) : ( C 5 R »R 2 R 3 R 4 R 5 ) »M X b • L c ( ^ * * 
Mfi^±^^^=Sr^L;C 5 R>R 2 R 3 R 4 R 5 {iS^v'^D-<>'^^^-^ 

feu. r i=R2=R3 =R 4 =R 5 = ^ f ; us©i^^ii < ) : x tefrmm*. ^ 

a Vism** T/V^^rv-KS, ft7-H, 7? KS, Xtt & * # 1 
b 20<7Dj^<b7K^£^r^U; Lte^-f^JfeStel'b'^^Sr^L; a (i 1 , 
2, XH3 Wlt^/TL ; b 14 0, 1. XH 2 ©St 5rf L ; c It 0 , 1 
Xli2fl3t»«r*t) tvT^ti?)^ ^ otyl^^, S. U ; (B)^Id^t4T 

* t; ts m$km.tfLm zmm-r z> h(D-v$>z> 0 n <*> * 01 <*> # * l ^ us « k j: 

at - ) 7t? — K H)7^=;^^*" - i?ir h7=^^ (r h7 7^ 
T-fc 5 ± 12 ftfe ; 7^5 y * -fr a? * ^ >u 7 A' S / 
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x li * f ^ t -r k> f^7 /u * y * ^-efc s ±iEtt:jaE«arit*j ; &t>\ 

^£fi£i-5;fr*fc ; ± IBS /B ft* fi)c^l& l>* V * 
g£^???£TT'*&^^:/£ft^1-S;fri£ ; & ±BB;£i£tc4 <0 

b ©31^ KJbPptT, * * D Pit Iw Jo (4 5 1,4 «iS-0^#**« 80.0 

mol%W±. L< f4 90.0 mol% Jb . 4 9 # £ U < 14 95.0 mol%£A 

±, 4#l-#£L<(4 98.0 mol%tl_fC**> 9 . i'O^ft^l Mw/Mn ^ 
2.50 UT. &$■ t < (4 2.20 T , 4 9 # * L < f4 2 .00 ^ T , £ h \Z. & 
£ L < (4 1.90 # £ L < f4 1.80 £lTTfc5I^ffi««lft $ H 

<5 0 :itf>S-^f£{4, ± SB rofi fife %«3#«ET*> -5 v n f 2 ± fa <£> M 

IPM^tet5fci6©f Soil 

*3BW©^^a-fe^M#SflEi:L-CI4, #<J ;L f4 . -^^(1): (CsR'R 2 
R 3 R 4 R 5 ) a MXb' L c (5£f. Mlif ±i^l^/TL ; C 5 R 1 R 2 R 3 R 4 
R 5 f4g^->^ n-ty^^x^/H^^L; R'~R 5 f4-?:*L-?:'mp]— #>5 
VM4g/<t 5 £Hfc 7k =5t g £ ^ L (fcfcU, R 1 = R 2 =R 3 =R 4 =R 5 =^ ^ /t-' £ 
<^«-S-?ri^<);XI4 7K^J^^^ n ^vjjfC^ 7^3*'>K5, ^^"7 
-M, 7* ^ KI, 1 b 20 <D£Hfc?kUtS£7F L ; L(4/u-T 

* 4ft* 14 U; ali 1 , 2, Xtt 3 ©St t ; b li 0 , 1, 

Xli2©ilc?r*L ;c liO, 1 Xli2 0i|[^^t) T'^^iiS 2« 
3U4 3 flfi<D#±«^JS^b^^>2i^ f f <biT,5 0 

±IE — ^x^: (I) l£:fcV>T C 5 R'R 2 R 3 R 4 R 6 & T W.$k *s 9 o * 
t ^ t O R > ^^StD^-a- < . 
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*)««^i:i±, 2i<DXXl±L fi -t ft ? ft m - X- "bUteoTv^T J;v\ 

m * § ^ 5 7 frb 7 KD5ci5rfflv^:HK'#5 0 #±tP&JHtf>=irf£ 
#«J <>: L T (2 , 0il x_ » 7 ^ ^ ~ £ A , i? J> »7 A , /^irt^A, * 

r>A. /D^f U ^A, D f £ A N 7^ K !) = ■) A , ^ 

t' «7 A % is 7* ~? u -> £7 A % x ;l/t" ^ A > y U ? A , 4 y 

r/n^n, /u t- 5=- £ a £ ^ if z> - b & x # „ ~tib<Doh-y-^ r }) t ?-i* 

tt&f£« lite KPHJES ft fcV^s, tf'J;i(i\ p^/^S, /H> n-^D 

t';i/I, y/o fc'yug , n-y f;uS, -Y y^f^S^ sec^f A-S, tert- 

-> y s # ^ (D m m m * & $ ft ~t z &. it * m s # *r & ^ »f 5 r. t # -c 

t 6 o R 1 ~ R 5 (3 X (73 — 4: £ We * ;u U £ . i? * ?- /is * 3- Is 

s^c^y t/u->y /Us ^ * ^ a* * 7- ^ y S . y f /U7xx/uy f i/ 
v^7ix/i,yf ^^u^S, iixf uyl^ro^il 

T" #p a" ^iit^Xt 

B*'>^n^>^i;z = /l/S©^«:fli|Htl±, #'J 7L 1* s 1- ^ f- i\s 
-2,3,4, 5- 7" h 7 * 7-1^ is 9 DAy^v?j-^|j^ y ~7° u t° yu -2,3,4,5- 
x h 7 ^ 7 9 u s<is $ -^3.-/1.2, l - / /U-v' /i^:/ ^ /U -2,3,4,5- x h 
7y f d ^ C/ai x/ul, l- h V / 7 is V -2,3,4,5- x h v 

y f a-iy^^xx yuS * l-^ > v?/u -2,3,4, 5-"7- h 7 * ^ ^ is 9 

D^y^-7x-/i/I ( i-7^xi /u-2,3,4,5-x h 7 * 7 >\s is 9 n is ^ v= 
^ xwug x l-M7/^oyf -2,3,4,5- -r h^f/l'^^ □ * 
^-^S, W y yf/l- -2,3,4,5--T" h^f/l'-y^' a^y^ >?x = ;Ul, 
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1- h V xf^-> ]) -2,3,4,5- T" h 7 * ^ ^ 9 s $ a ^ > * v? m =. yug % 1- 
h M VT'a f/Uv'U /U-2,3,4,5-7 L h 7 y ^ /t' *> ^ n i/x-/i/l 

£P£ L < (i, ^ ^-2,3,4,5-7- h =7 * T > y n^y^ v^xz^i, 

l-^y/a t°/u-2,3,4,5-v i h7 y f /I'V'^ oXy^^xi/i/Ia-//!'^ 
^^^^•2,3,4,5-7 h 7 y D-;y^ -yxxyH, i- h U ^ /u 

v- U /^-2,3,4,5-T- h 7 y f^V ^ a ^ > * ^ xwUg^afMf 6 H 5 „ 

Xii»J?t7/i'^yKIi Ltlt ^ h*->5« ^ h * •> g , * 
*K*«>S. n-y^^i, -Yy^h^v-S, sec-y h + yl, tert-y h 
if <Z> II W5 T A' = * >g, 7i/^yl, 2 > 6v f tert-^5 L /l'7 
x. J * >g. 2,6- v 1 ^ y/Df^7^/^->S, 2,6- ^ 
7 =^->g. 2-tert-y ^-^-6--T y 7" a ^ y v/g. 2-tert-7'f /U-6- 

^t^yf ;u7iy df- » 2--T V/o t°yi--6-^ yf^7 ^ / ~> 
|/ii'(D7 I) — /U ^- •> KS<7)^f HT" t> J:V^\ 2,6- tert* 7f^7 
3c y * L v> 0 

X * 7 — hli LTIi,t^> h * g „ T * h^r->I ( 

f t/P#^VS. n-7* h -yg, f^^y^h+^i, ^^-sec- 

^ hdr-yS, tert-^ h^^S^iftD/lg^Sl^^-^-hSs ^^7;n 

y^f-yS, 2,6-y-tert-7 ( f t7xydf-yl, y/o 
y~7 x. y v'S^.e-i^^^-^^^/U^^-^ xy ^ i/£,2-tert-:7 r ^/l'-6- 

y 7* o t';uf ^"7xy *>g N 2tert-7 ^/U-6-^- ^ ^ ^ 7 ^ 

y ^-yi, 2y y 7"o t^t^yf ^7i y *vs ( 2,4,6- K 

y ^ y^p f;^t7x y =*r g & if 4) 7 y — tv^-lry — h g <£> ^ -f 
r-t> iv^is, 2,4,6- hHy/o a. y =*'>S##* uv^ 0 

X # £ ^ f T 5 Kit LTIi,yyf^7; KS,^f^7 5 KS, 

y^fyro t°^r 5 KSft ^(Dmmmr ^ ks, 7 * xwut ^ ki, 2,6- 

iy-tert-^ 'f^7 j=^7; KI, 2,6-y-< y / d f;U7 x -;U7 ; Kl, 
2,6-y^t^yf>7 i -/UT 5 KI, 2-tert-y"^/U-6-y y 7*0 
xx;l/7 KI, 2-tert-T'f ^-6-^^^yf ;U7xx;l/7 $ Kg, 2--f 
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y^n t'/U-6-^t^yf ^7i=^7i KS, 2,4,6-tert-T ' *f- /V 7i = 
;i^7i Kl^i'OT y — ^7 5 KS© V» fjl T* t> £ ^ , 2,4,6-tert- 7 
f 1-^7 5 K m ri s ft 3= L V > 0 

X 7)> i~ n y > -F- fi , ^-y^l^T-, SSSfSISl^ ^StJ^. X»i 

3 ^ll^W^f ilt't i^i 5 , ^^^^^3 £ IS IE ^ # £ L^o 

x *s * -r fR m & 1 «b 20 <7) ^ <k tk m s o * & m t ltii, * 

7*^/1/8, sec- 7*f ^I, tert- ^S, ^t^>f/H, ^^^/H. 

s s h y >f yuv'U/Mf /H, if * h y y y > x if © 

y -<* * JRC & ^ * -f 6 ft: 7k m S ft 4f <D {5 ri> , 7U/H, r h 7 t K p 
<D 9 *> , ^ f - ;V m v a: ^ /U £ , OT'f^i, h !) /^>!)/Mf^ 

i-f^ft^#i, xxr/i/fc^#3, trh^it&ys. 7 s: isik&yo . 

t Kn77>f7!)!)A, t'7r h7>f;My7'De^'>^P^y^ 
v> :n xwu- -r |-7t h*D77>'tv!J ? A . k' * 7 Y "7 * A* J As-* A*"? 
f ;i->^ n^y^ i/x^yut'^r l>7t Kn 7 7 ^t? !J !>^, 3Ui tf 
* x h =7 t f- /U Y y * ^ A *> y > ^ a ^ ^ -^x h 7 t K d 7 

BNSDOCID: <WO 030B2932A1 _l_> 
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7 > d- ~* v v ft t* t*m »f <b ti % . 

a» 3 fc©X*fc;h,f£45KIEJt $ ixfti^d 5 . #'J ^ it . ±f54fr±3i 

&m<t&&> t s£ ux * ^*^&m&&mit&V!>*£.j$.x-$ 

it & m t* * m »f 6 r. t & x- # § „ # Etete r = ^ y £ u x tt * #J x . 

•X h 7 (7x - ;U ) )J? U — h , b 7 * * / 7;Utn7i^^) ^' 

u — K f h?^^ (^7/Uto7i^;i/) # u- K -rf-^^r* ( }- 
U^/U^-p^i — yu) /if U — h , x h 7 # * (hl)7/V'7}-a-73c^yu) 
jtf u — h , r h 7 (^y^7^tn7x-;u) t^ - K r 1-7^ 

;* ( x hx^yu^n^x^y^ — ^) t£ u — K 7 h7 ( h !) ;H u 
— h % r h 7 (^v-il/u) tf; u — K (hil7i=;u, ^y^y/u;*-p7 

iZil/) /J? u — h % [ h D ^ (-<V^7/U^-D^ai-/U) > 7x-yu] 

u— h , h V t) ^ << Y =7 << K -7,8- *J * * y f it> : u - h if # ^ 
if 

TV^e-^AT^^-^-v, = £ .Zv7jx;*-v, >>^oa7-^!)jx 

5H£ &m £r W i" 5 7 * a -t? = * A * ^ y * £ ^ *f 5 ^ 
ti5t^5. *^jK-yi,^f ^-yroft^{SJi Ltd, b V 7 * = /u * 
/i/*^7A*f ^-y, h y S^7x^^*;b^-7A*fty? , ii:*(7)E 
i^^/i,t^7A*f ^y?r^(f5r t^fl5„ h y y ^ ~ ^ # 

)V 7$ : = •> A 77 x 5*" >- O A # 0«J <b L X 12 , h D ( ^ x 7 * - )\s ) # tv # 
^ ? A # x^ hy (^>f^l/7is;l/) avUtf-^Atf^tf-y^aj* 

ifs; 7y^-7 ty©*frflsji uxii, h >J ^ x 

^7y^-n*fty, h y xf ^7y^=7 ty, h y 7'n 

fcV^TV-^^^A^x^i-y. h !)7'fyl'7y ; t-7A*f ty, M(n- 
7* =f- j^)T ^ =■ ? J* *> =5- * *s f* ¥ (D h U 7;i'dr/i'7y ; E-=7 ^> 
>- „ N,N- .x. ^vu T — ]} — i~y, N,N-2,4,6--< y ? ^ f ^7 = 

}) J* £<D N,N-y7/^^7^!l-7A*fiy < v*(^ 

y^p f;i/)7y ; t=n*7ty, ^> ^ p^^'>/u7y^ - 
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it y tl t" <D i? T j\s * As T > * — £ A ts f- is £• ^ if 6 ^ t X # -5 „ * 
^- v . h V ( y ^ A/ 7 x - jv) ^^^-r>A^^-^-v s hU 
:* y £ ^ tf 5 C 

ff'J £ tt\ -f ^ V t£ lb «5 t L T tt , M7a-;^/^^nfh7* 

h7^f^.(f h77/^o7i-^) U — K N,N- is * ^ A- T =■ V ~ 
$ At h y * (s< > ? 7 /\»* a 7 ^ ~ /U) U — K l,l'-^^f^7 
^p-fe^^A^K^^r^ (^y^ 7/Uto7x-^) U — h /jj if if 
i LV\ X-i/ftiikG-Mte 1 ft^ffl V^T t J: < . 2 SKA Jt 

■k IT, B(C 6 F 5 ) 3 , A1(C 6 F 5 )3 t£ if & ffl ^ 5 - 

^ -?-Mfc SJi: £ fii £ it 5 r ttc<toT#bn5 tf> £ ffl 

. £ V Mt&toiznis -/tt^(-Al(R')0-)n -C^ £ 
7 ^ $; y#tyxiiS«7/K y *fyi:ffl^5r i^tts. ± IE *t 

u:*it^-c\ r i ~io <Dm.it7^mmx'h k> , st^nt*****^ n 

a*, y f/H*s»*uv> c 7^5 y^ty^i^n Ltfflv^nswi 
r 5 = !> a it -a- <t l x n % ^'j ^ hMf^7^^n, h y 

jf;i/7;i/^^ N h y -y y ^ ^ ;u r ;u 5: ~ ? a # <7> h D 7 /u 

r iv s: = •> a & -t m f &m if b ft 5 „ # * h y 

^f;U7/i/; = ^A^i|ifiLTl^f:^f;i'7/K^t>'t'fc5. 

03082932A1_I_> 
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i^tlS. r.©J:9*T^5y*1^vi4, mBS £ nt 6 b <£> 5rffl v % 
T b <fc < , • 7 7^ ^ A*±A> bl£56 £ *LTV^ 5 MMAO 

SB 91 wftfe ± ISO file $HA)Rtf(B)&-£3^ £b^J&#(C) 

i: Lt^^^^I I — III »5E3tl<^*r«4fe*^^«feSr"&^-C^-C ti^. 

? * > $ ^ ^ ^ /u ^ ^ -> ^ A N /I'f ft . v> y f^Iin, 

?i - Jx? u =7 4 K, -yxf ;U7/V5 d y/f H\ ir^^^^/i^ 

7;i/> - !)A^o7^ K\ xf;U7^5 = !)A^^ ny'f K & if <E> «t 5 
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£tf*aric4&>T-tt, tf#(A) : f&#(B) (*^Jt) * 1 : 1-1 : 10000, »* 
L< tt 1 : 10-1 : 1000. $ fc K » * L < I* 1 : 50- 1 : 500 IS l-t5 

fifc#(A) : fi£$HB) (*/Ht) £ 1 : 0.1-1 : 1000, # * L < t± 1 : 0.2 - 1 : 
500, $e>i:ff4t<ttl: 0.5- 1 : 50 fi«fc-*-fttf «t ^ = fi£#(C) 

fct) tt, «itf, 1 : 0.1-1 : 1000, # * L < I* 1 : 0.5-1 : 100. $ h 
\Z. ftf- is. L < »i 1 : 1 — 1 : 50 *£ ft X* fo 6 . 

KRfcSftfcV^ 1,3-^*^^, 1,3— ^^v 5 

2 -3t^-/U-l,3-y * >- > 2,3-v 1 ^ ^, 

^, — is&(D&%\mffimm<k7km •. p-*^* n — 

ft flggR5£0Mfc*£ ; 1-^ ^ ; 

H & <b HI . h !) ^ o/Uxf /<— ^cwl^^l^y. 1,2-i^^uD 

:ai * > , ^a/w-O-ifv, :/ d A > >- , ^n;l/F/ny^W^oy 

Wb«{b**a*¥if bft5. *?i?l(:fflv^ili: ttli, 

S*14«r W $ t (OfrmiZ L < . iftb<£>5*b, *>:?o^*1*->#$f 

^fBlHOS^^lfeKfcm 5f^j&$lt. #J;t 100- 100 'CRISIS. 

BNSDOClD: <WO 03082932A1 J_> 
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ft* L < (4 -50-80 r^^EBT'fc 5 0 fi^l^Kltt. « ^ 1 # ~ 12 B# ffl 
ftffc-CfctK L < f4 5 5*~5 B#ram*-C*>4. toH, rix<bO 

^Kf&^^f^^S^^^iiL'^^^ 4* *P E * f* it An jLT 

5 I T- # 5 . * a ffi&iz istf % is ^ffimn-aft 

fifi, i§3U4 80.0 mol% £i JtT*fc «9 , #£L<I4 90.0 mol%J^±. 4 
<9 # * L < {4 95.0 mol%W Jt , # £ # •£ L < (4 98.0 mol%UA ± T* £> 6 . 
£ fc, tttt, Mw/Mn ^ 2.50 J£A T „ *f * L < J4 2.20 

T\ 4 9 L < f4 2.00 JL^JL T , £ K » £ L < f4 1.90 UAT, 4# K # * 
L<lil.80«TT'fc5 e *l8i©i^»lt ffii^&ffjflrte (^^^^^) 
i«W#14 (313ft 9 3*14* , *»f»tt*«f) ttt5:^ { »l^$H 

#j • *j ^ t & set- & 5 o isxmm<D^m&*wc%x'hft 

iH NMR RU 5 13 C NMR 4 9 L.#btLfct°-^^fil^H:^^^{±S 



^(D ^ ? a HI if {4. »H NMR 45 4 V ,3 C NMR (^4 9 # <b *L 7c t° - ^ 
[*H NMR: 8 4.8-5.0 (1,2- 1* =- 3. - •;/ h 0=CH 2 ), 5.2-5.8(1,4-3.=.-/ h 
<D-CH=<h l,2-lf = ^i=y h©-CH=), '3C NMR: 8 27.4 (1,4-^^3.^ 
y Y h 32.7 (i,4- h 7 > * 3- =• h K 127.7-131.8 (1,4-3.- 5/ h h 
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113.8114.8 t 143.3 144.7 (1,2- hf = A, a- =■ y h ))<D tb ri» <b IF tti bfc e 
^fc.Sftsp^^^i (Mw), t¥^53 v: M (Mn), # ^ S # *n (Mw/Mn) 
{1 „ GPC f: J: >9 wy^^Slfef i L X ffl ^ # * fc „ 

H J£ tf'Jt' *S ^ X THF 1*7 h 7 fc KD7 7 ^Efit^, iPr f± V 
7° a tVug, nBu fi 7 /V yu 7 ^ /u ^ % TMS li M > f ^i/ ^ ^1, Cp' 
fi ^ >• 7 > ^ ^ a ^< v 7 v> ji — yu ^ i" o 

< ^ fig #<J 1 > 

m. m # 12 «t T <73 7" a - 7 # y y * <f X » + # % & L 7t 100 mlfiJI# 

/u t 7 h 7 t l«'D77>t-7!J 7 A [(C5Me 4 Et)2Sm(THF) 2 ] £: 0.025 
ramol tiriA^f. d > 40 ml fc*gfi? £Tttc 0 &V N X, MMAO ( 3£ 

y - • 7r-r ^ 7- A|i £ 9 MtE $ nx v> 5 > ^liiigttT ;u s; y ^+>- 

> ) £ Al/Sm = 200 7C m it t tt 5 X b fc m AP L X #f h /U & *T L . -fc 
7* ° — 7* tf* 7 * rt> b h £: & 9 i±5 L , 1,3- 7" 7 i> > £ 2.7 g 
ftii*, 50°CX 20 »f B 1I^^ii o fc 0 S^m, BHT[2,6-t:-7 (f^f ^) 
•4-^f^7iy-/H© 10 wt%(D 7 7 J — /i^^^ 10 ml £ Ap x. TS^J Sr 
«EJh£-tir. £P>K — /v/Jfigg -cfi #»£ * * . 

eOtT'X^^^ L7c D . $ lb ixf- Sl^#C9i&3Mi 67 wt%X£> o fc, M&fc 
<D I 7 nf i|li->7ti^ 97.3 mol%X, ftsp*&^-¥-4tt 567,100 X" fc 
"9 > Mw/Mn H 1.87 "C h o 7t „ 

< ms^ 2 > 

HJ&tf'i 1 fc*5V>X, fefeg£ £ LT t'7 7 h5^f;M 7 7 p n t e /UV7 a 
^>7v ; i=/u^h7t Ko77>t?HA [(C 5 Me4iPr) 2 Sm(THF)] 

100 wt%T-fco7t„ I^flc© 5 7 a *>*£*as 98.9 mol%X. 9k 

il± 669,700 X' "9 > Mw/Mn (i 1.99 Xfc o 7c 0 
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< m & ®\ 3 > 

m 1& W 1 *s T , ftfe& £: L T f ;* r- ^^f^y/UT^yf^f? 
ci ^< 1/ i> ^ ;U h 7 t Kn^^^if-^JJfrA 
[(C 5 Me4nBu) 2 Sm(THF)] fc<£/fi1-*£**ttH«<0#ft-Cf?»&fTofc. 
f#bn£:*-£&<£>l|X3M3 86 wt%T* fcofc, £ ^ # <£> 5 * n « it ft -> * ^ 
97.1 mol%T\ $C ¥ # ^ ft 438,200 T? *> <9 % Mw/Mn IS 1.87T' 

< H Sfe 0»J 4 > 

H S£ 1 K *5 V- T . ftfe ft <b L T f * ^ h7^f^b U * ^ ^ is V ^ 9 s 
u s< 1/ $ is 3^ ~ j\s t- Y y t KD^^^i^-^y^A 
((C 5 Me 4 TMS) 2 Sm(THF)] £te/Bi-SU**l*R«<a;frfe-e^Ife£firofc. 

# <b n fc. fi £*ffc o nx ^ ioo wt% ffcofc. s & tf> ^ ^ p$tit 

^S/0 S 98.4 mol%T'. ^^i^^Ate 419,300 tfc D , Mw/Mn 1.89 

< Jfctfctf'J 1 > 

USStf'J 1 K*5 T , mm £ It tT * > * ;* 7" is * a^O-? 

h 7 fc Y u 7 is*-* 9 0 A [(Cp*) 2 Sm(THF) 2 ] £ {£ ffl i" 5 
*M*l5!«©;fr8i-C2l*&fTofc 0 W&nfcm^fls^ifc^tt 95.2 wt%T'fc 
o M^&<£> 5 * o «JStt S"*^*** 96.5 mol%X% gc^^^^Sl* 
549,600 T* £> 9 „ Mw/Mnli 1.90T'fcof: t 

*&w<Dmmmj$.v>>&m\<^z> t , $ * n« glints 1,4-mitw 
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IS <o % g m 



-J&jfcU) : (C 5 R'R 2 R 3 R 4 R 5 ) B MXb- L c ( 5£ 4 s , M (1 # M £ 

* t ; C 5 R | R 2 R 3 R 1 R 5 liil^v'^D'<y^^x-^S?:*l ; R 1 ~ 
R 5 (i-?rti''?^i^l^] — fo5VW4fl&<5/!K'ffc7K5SS£r^ L ( fc tz L , R •= R 2 = 

KI, *f-*7- bm. T 5. KSs XI±ft**ia^20»Rfl:* 
L ; L li/u>f *J£&ttMfc£-^ L ; a l± K 2.Xtt3<Dtt 
^ 5: * L ; b (i 0 , 1 , XtiZ I ; cttO , l 3Ui 2 <0 ft 8 & 

(B)#iate 14 t =. * > t # * ^ t h tt z> * ^ t£ ^ ^ 1fe s. / x 

2. ^^n-tV^$i^^-^--7U £ ^ |* fls -e 5 In * 1 U: S2 <R 0> tt» 

3 . -i' > ft ^ * *> h v y * =■ ^ # ^ # - ? ^ ^ h -7 * * ( ^ > * 

F7 7/^d7x=;H tK U— K N,N- v 5 / f ^7^ U ^ -) Ar h 7 
* V* 7 /U^- P 7 i^wU) 7$U— K l,l , -';>f^7*Bt5!>A 
f h (/<y^ 7;^n7i-^) l- h 7i> *b illi' ^ 5 1 SXI± 

K^f;u7/u? T*fc£ ft & V N b 3 <£> v^i**!, rt» 1 ig twfEIS 

6. 1 L 5 tf) v •» H 1 Jglwf2&Ofi4$J£flfifi£$fc<^#£TT? 

BNSDOClD: <WO 03062932A J J,> 
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10. m&&V> ^ ? & ffi^^^V ^ * W** s 97.0 mol% 

W-LT'fc 9 , # s: # ^ Mw/Mn ^ 2.00 J^TT-*)6lf5}t^9 Kffi&<£> 

1 1. i/fi-^ffc-efc o T x <D 5 2 a fl|ig{::*J V 5 l,4-« 

aSO^#*iS 97.0 mol%J^±-C'£> «9 „ #^*#*J Mw/Mn # 2.00 «Tt' 
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